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(57)Abstract 

PURPOSE: To provide a sharp mark of a desired color, such as characters and symbols, on a surface of a 
thermopiastic resin molded piece or a resin-coated molded piece using a laser light. 

CONSTITUTION: In a method for marking a surface of a molded piece molded out of a thermoplastic resin by 
emitting a laser light, the surface to be irradiated with a laser light to be marked is a surface of a molded piece 
molded out of a thermoplastic resin composition prepared by incorporating an additive absorbing a laser light and 
discoloring or decoloring under heat and also an organic pigment/dye hardly affected by a laser light. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The laser marking approach characterized by to irradiate laser light and to carry out 
marking to the front face of the mold goods fabricated from the thermoplastics constituent 
which comes collectively to contain the additive discolored or decolorized by absorbing laser 
light and being heated in the approach of irradiating laser light and carrying out marking to the 
front face of the mold goods fabricated from thermoplastics, and the organic pigment and the 
color which cannot be easily influenced of laser light. 

[Claim 2] The laser marking approach characterized by for the color which cannot be easily 
influenced of laser light to dye it the mold goods fabricated from the thermoplastics constituent 
which comes to contain the additive discolored or decolorized by absorbing laser light and being 
heated in the approach of irradiating laser light and carrying out marking to the front face of the 
mold goods fabricated from thermoplastics, and subsequently to the front face of mold goods to 
irradiate and carry out marking of the laser light to them. 

[Claim 3] The laser marking approach characterized by to irradiate laser light, to perform 
marking on the front face of the mold goods fabricated from the thermoplastics constituent 
which comes to contain the additive discolored or decolorized by absorbing laser light and being 
heated in the approach of irradiating laser light and carrying out marking to the front face of the 
mold goods fabricated from thermoplastics, and subsequently to these mold goods to dye it it 
by the color. 

[Claim 4] By absorbing laser light and being heated, the additive discolored or decolorized is 
carbon black, and the loadings are the inside 0.01-0.5 of a constituent. The laser marking 
approach of claim 1-3 which is weight % given in any 1 term. 

[Claim 5] Nd whose marking is a scanning formula: The laser marking approach of claim 1—4 
given in any 1 term performed using an YAG laser. 

[Claim 6] The laser marking approach of claim 1-5 which is that to which thermoplastics makes 
a subject polyacetal resin or thermoplastic polyester resin given in any 1 term. 
[Claim 7] Mold goods by which marking was carried out by the laser marking approach of claim 
1-6 given in any 1 term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the mold goods with which good marking was 
performed by the laser marking approach and this which give the mark of an alphabetic 
character with a desired clear color, a notation, etc. to the front face of the mold goods covered 
with thermoplastics mold goods or this resin using laser light. 
[0002] 

[Description of the Prior Art] Many approaches are already proposed as an approach of 
irradiating laser light and performing marking to thermoplastics, and it is (1). The approach and 
(2) which perform marking by change (surface roughening, depression) of the surface state by 
the chemical engraving of an exposure part The method of performing marking is learned by 
adding packing in which discoloration and decolorization are possible. However, in almost all 
cases, only the black alphabetic character by carbonization of resin or the white alphabetic 
character by the added pigment and color is obtained, and the color of the marking alphabetic 
character obtained with the conventional technique cannot obtain the marking alphabetic 
character of the color of arbitration. 
[0003] 

[Means for Solving the Problem] As a result of this invention person's considering 
diversification of the color of a laser marking alphabetic character wholeheartedly in view of the 
above-mentioned conventional technique and considering further application of the these 
organic pigments and colors to the laser marking approach paying attention to many of organic 
pigments and colors being stable to laser light, it came to complete this invention. Namely, this 
invention is set to the approach of irradiating laser light and carrying out marking to the front 
face of the mold goods fabricated from thermoplastics. The additive discolored or decolorized 
by absorbing laser light and being heated, The laser marking approach characterized by 
irradiating laser light and carrying out marking to the front face of the mold goods fabricated 
from the thermoplastics constituent which comes collectively to contain the organic pigment 
and color which cannot be easily influenced of laser light, In the approach of irradiating laser 
light and carrying out marking to the front face of the mold goods fabricated from 
thermoplastics To the mold goods fabricated from the thermoplastics constituent which comes 
to contain the additive discolored or decolorized by absorbing laser light and being heated The 
laser marking approach characterized by for the color which cannot be easily influenced of laser 
light dyeing, and irradiating laser light and subsequently to the front face of mold goods carrying 
out marking, And it sets to the approach of irradiating laser light and carrying out marking to the 
front face of the mold goods fabricated from thermoplastics. It is the laser marking approach 
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characterized by irradiating laser light, performing marking on the front face of the mold goods 
fabricated from the thermoplastics constituent which comes to contain the additive discolored 
or decolorized, and subsequently to these mold goods dyeing it it by the color by absorbing laser 
light and being heated. 

[0004] Hereafter, the laser marking approach of this invention is explained to a detail. First, it is 
not limited especially as thermoplastics used in this invention, and each well-known 
thermoplastics, such as polyester resin, such as polyolefine system resin, such as polyethylene 
and polypropylene, polystyrene system resin, polyvinyl chloride system resin, Pori (meta) 
acrylate system resin, acrylic resin, polyacetal resin, polyethylene terephthalate, polybutylene 
terephthalate, and liquid crystallinity polyester, polyamide resin, polycarbonate resin, 
polyphenylene sulfide resin, and polyimide resin, can use it. These resin can also mix and use 
[ independent or ] two or more sorts. The polyolefine system resin which is hard to carbonize 
with heating of laser in this invention among these resin, polystyrene system resin, Pori (meta) 
acrylate system resin, acrylic resin, polyacetal resin, and polyester resin are desirable, 
especially polyacetal resin and polyester resin are desirable, and when this resin is used, 
marking of an especially clear color is possible. Polyacetal resin used for this invention here 
(-CH20-) It is the high molecular compound made into a main configuration unit, and it may be 
good at both the copolymer (a block copolymer is included) which carries out little content of 
other configuration units in addition to a polyoxymethylene homopolymer and an oxy-methylene 
group, and a terpolymer, and a molecule may have not only a line but branching and the 
structure of cross linkage. Moreover, there is especially no limit also about the polymerization 
degree etc. Moreover, as thermoplastic polyester resin, polyalkylene terephthalate resins, such 
as polyethylene terephthalate and polybutylene terephthalate, are mentioned. 
[0005] By absorbing laser light to the resin like the above in the 1st approach of this invention, 
and being heated, the additive discolored or decolorized, and the organic pigment and color 
which cannot be easily influenced of laser light are blended collectively, and it is characterized 
by irradiating laser light and carrying out marking to the front face of the mold goods fabricated 
from this resin constituent. Moreover, in the 2nd approach, the additive discolored or 
decolorized by absorbing laser light and being heated is blended with the resin like the above, 
the color which cannot receive effect of laser light in the mold goods fabricated from this resin 
constituent easily dyes it it, and it is characterized by irradiating laser light and subsequently to 
the front face of mold goods, carrying out marking. Moreover, it is characterized by considering 
as marking of a desired color by blending the additive discolored or decolorized by absorbing 
laser light and being heated, irradiating laser light on the front face of the mold goods fabricated 
from this resin constituent, performing marking to the resin like the above, and subsequently to 
these mold goods dyeing it it by the color in the 3rd approach. 

[0006] In the approach of this this invention, carbon black, ferrous oxide, ultramarine blue, 
titanium oxide, titan yellow, etc. are mentioned as an additive discolored or decolorized by 
absorbing laser light and being heated, for example. It is carbon black preferably. The loadings 
are 0.01-0.5. Weight % is desirable. If the loadings of carbon black cannot perform marking with 
contrast sufficient at less than 0.01 % of the weight but exceed 0.5 % of the weight conversely, 
the chemical engraving of the resin mold-goods front face by laser radiation will become intense, 
and good marking of contrast will become difficult. In order to perform clearer marking, they are 
the loadings of carbon black 0.03-0.3 Especially considering as weight % is desirable. Although 
carbon black is classified into furnace black, channel black, thermal black, etc. according to the 
difference in the process and is classified into acetylene black, oil black, gas black, etc. 
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according to the difference in a raw material, these all can be used in this invention. Moreover, 
use of KETCHIEN black is also possible. By irradiating laser light on the front face of the mold 
goods covered with the mold goods or this resin constituent which consists of a thermoplastics 
constituent which blended this low-concentration carbon black [ like ], generally, the laser 
radiation section rises to about little, for example, 5-50 micrometers, and convex very much, 
and good marking of contrast is obtained. 

[0007] Moreover, in the 1st approach of this invention, in order to obtain the marking alphabetic 
character of a desired color, as the organic pigment and a color which cannot be easily 
influenced of the laser light which combines with the above-mentioned additive and is blended, 
it is hard to be influenced of laser light, and especially if coloring of thermoplastics and dyeing 
are possible, it will not be limited. Here, even if the organic pigment which cannot be easily 
influenced of laser light is put to laser light, in discoloration or decolorization, the high thing of 
pile thermal resistance is meant in a lifting, for example, an ANSU truck quinone system, a 
perylene system, an isoindolinone system, a phthalocyanine system, and a polyazo system 
pigment are mentioned. Moreover, as a color, from a disperse dye, a sublimability color, cationic 
dye, basic dye, etc., even if put to laser light, a pile thing is chosen as a lifting in discoloration or 
decolorization. It is the hydrophobic color (disperse dye) especially developed preferably in 
order to dye hydrophobic fiber. Moreover, also in the 2nd approach of this invention, since laser 
radiation after dyeing of mold goods is performed, it is necessary to use a pile thing for a lifting 
for discoloration or decolorization by laser light etc. like the above as a color for dyeing of mold 
goods. On the other hand, in the 3rd approach of this invention, it dyes after laser radiation and 
there is especially no constraint as a color. 

[0008] In this invention, a well-known additive, an inorganic bulking agent, etc. can be added to 
the resin constituent like the above with which is fabricated, or is covered and laser marking is 
presented in the range which does not spoil marking by laser radiation if needed. For example, it 
is also possible to blend coloring agents, such as stabilizers, such as an antioxidant, a 
heat-resistant stabilizer, an ultraviolet ray absorbent, and light stabilizer, an antistatic agent, a 
color, and a pigment, lubricant, a plasticizer, a release agent, a surfactant, a crystallization 
accelerator, a crystalline-nucleus agent, etc. 

[0009] In this invention, although both [ said ] the 1st - the 3rd approach are possible, 
especially the 1st approach is desirable, a laser beam is only irradiated in the request location 
to mold goods, such as resin which covered with printing, spreading, multiplex shaping, etc. the 
mold goods or this resin constituent which consists of a specific resin constituent mentioned 
above, a ceramic, and a metal, and clear marking is performed easily. In order to perform 
marking of a desired configuration, by carrying out the mask of the approach and laser light 
which use for example, laser light as the spot of suitable magnitude, and scan the front face of 
an object, it considers as the laser light of a request configuration, and the approach of 
irradiating this on the surface of an object etc. is mentioned. As a class of laser used, especially 
limitation is carbon dioxide laser, ruby laser, semiconductor laser, an argon laser, an excimer 
laser, and YAG, for example, although there is nothing. Laser etc. is mentioned, inside 
wavelength — 1.06 micrometers it is — Nd:YAG characterized by things Laser is desirable. 
Especially the thing that was suitable although it did not matter even if it was a pulse oscillation 
even if the oscillation gestalt was continuous oscillation is Nd:YAG of the scanning formula 
which is the continuous oscillation which used the Q switch. It is laser. 
[0010] 

[Function] The mechanism of action of this invention will be guessed as follows, if the 1st 
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.' t j approach is taken for an example. That is, if laser light is irradiated on the front face of the mold 
goods covered with the mold goods or this resin constituent fabricated from the thermoplastics 
constituent which comes collectively to contain the additive (for example, carbon black) 
discolored or decolorized by absorbing laser light and being heated like this invention, and the 
organic pigment and color which cannot be easily influenced of laser light, laser light will 
penetrate a mold-goods front face, and will heat the carbon black in resin alternatively. Nd:YAG 
with little absorption especially by resin itself In the case of laser, it is heated efficiently. 
Carbon black itself oxidizes with too much heating, and the heated carbon black serves as gas 
at the same time it carries out heating fusion and makes surrounding resin disassemble locally. 
Therefore, the foaming field'where carbon black does not exist is formed in the part which 
irradiated laser light. The same laser marking alphabetic character as the color of the organic 
pigment and color which the color of the organic pigment and color currently concealed by 
forming the field where carbon black does not exist in the case of these mold goods concealed 
by carbon black appeared, and added the color of an organic pigment and a color is obtained. 
Laser light is absorbed especially or it is thought that it is what is attained by using the organic 
pigment and color which carries out neither discoloration nor decolorization with heating, that is, 
is hardly influenced of laser light. 
[0011] 

[Example] Hereafter, although an example explains this invention still more concretely, this 
invention is not limited to this. 

To example 1 polyacetal resin, 1 % of the weight was added for 0.05 % of the weight of carbon 
black, and the following color a, and the pellet of ****** and a black system was obtained with 
the extruder to it. Injection molding of this pellet was carried out, and the black plate with a 
thickness of 3mm was fabricated by 7mmx5mm. Next, when [ this ] marking was monotonously 
performed on the following conditions, the clear marking alphabetic character of a color and the 
same color (in this case, pink) was obtained. Moreover, Following b and c are used as a color and 
it is the addition of carbon black 0.1 When similarly carried out about the case where it is made 
weight %, the clear marking alphabetic character of a color and the same color (in b, in dark blue 
and c, it is yellow) was obtained. 

[0012] To example 2 polyacetal resin, 0.05 % of the weight of carbon black was added, and the 
pellet of ****** and a black system was obtained with the extruder to it. Injection molding of 
this pellet was carried out, and the black plate with a thickness of 3mm was fabricated by 
7mmx5mm. Next, this plate was rinsed after immersion for 10 minutes in the dyeing water 
solution (water temperature: 90 degrees C) with a concentration of 2g [/I. ] which melted the 
following color a in water. After dyeing, when [ this ] marking was monotonously performed on 
the following conditions, the clear marking alphabetic character of a color and the same color (in 
this case, pink) was obtained, moreover, the addition of carbon black — 0.1 weight % — carrying 
out — as a color — the following — when similarly carried out about what carried out 
immersion processing for 30 minutes using b and c, the clear marking alphabetic character of a 
color and the same color (in b, in dark blue and c, it is yellow) was obtained. 
[0013] To example 3 polyacetal resin, 0.05 % of the weight of carbon black was added, and the 
pellet of ****** and a black system was obtained with the extruder to it. Injection molding of 
this pellet was carried out, and the black plate with a thickness of 3mm was fabricated by 
7mmx5mm. Next, marking was performed on this plate on the following conditions, and the white 
alphabetic character was obtained. Then, when this plate was rinsed after immersion for 10 
minutes in the dyeing water solution (water temperature: 90 degrees C) with a concentration of 
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2g [/I. ] which melted the following color a in water, the clear marking alphabetic character of a 
color and the same color (in this case, pink) was obtained, moreover, the addition of carbon 
black — 0.1 weight % — carrying out — as a color — the following — when similarly carried out 
about what carried out immersion processing for 30 minutes using b and c, the clear marking 
alphabetic character of a color and the same color (in b, in dark blue and c, it is yellow) was 
obtained. 

[0014] In addition, the marking conditions are as follows. 

Equipment: NEC Corp. make Laser marker Class of SL475E laser: Nd:YAG Laser (Q switch 
loading) 

Marking method: Picture-drawn-withoutHifting-the-brush-from-the-paper method (scanning 
method) 

Processing power in the marking section: 1 - 3W scan speed: 100 - 400 mm/sec byte size: 
30-50micromQ switch frequency: Color a-c used for the example 1-3kHz again is a disperse 
dye by Mitsubishi Kasei Corp. 

a;Dianix Red AC-Eb;Dianix Blue AC-Ec;Diacelliton Fast Yellow GL [0015] 

[Effect of the Invention] Conventionally, although the field of the invention was restricted very 
much since the color of the marking alphabetic character obtained although the laser marking 
technique over thermoplastics was known as the facework approach which was excellent in 
respect of full automation, automation, solvent[ non-]-izing, dependability, etc. was an 
achromatic color of black or white, breadth and economic merit have a high applicable field by 
the color of the marking alphabetic character which is obtained according to this invention 
being diversified. 
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£> Tie^*4a*i*s%^*nu. mmwi-em&fr. 

7 ramx 5 mFCm 3 3 mnOllfe©^* JiSJ& l> ft. -XK. . 

*4£l5lfe (C ©*&£«£> 50 ©«MJI«r7-*>4'X* 

^ ? ^©aSflnSfcO.l L//c^(COC^-CfeP« 
(Ctf-Dfc£C6. *f4<tSfe (b©»£tt*ttfe< c©*§ 
£«5tfe) ©lPJ!&v-*>^;£:?:£f#;fc„ 

[0012] mmw2 40 

ftftlU «Jffi&-Ci»i£#, IMO^Uf F*»fc. C 
(D^U? Y-ZSitilfSML. 7mmX 5mm-rJ13 3mm©Hfe 
©¥«£fiX?fcl/ft:. C©¥S*TIB**4a4*{C 



•C) (cio»fa?»m^> *8fcUc e Sfe6«c©¥«K:TB 
^«:-cv-+>^tf-3fc<bC5. ^4«tlBlfe (c© 

HSKlfofciC?, *m<t|a]fe (b ©«§£«*&&. c 
©i#£«1tfe) ©^ft-7-*>^S:5 :; 5:f#fcc 
[0 0 13] H*Sfll3 

^ijT-fe^-^^iK. #-tf">y^-?*o.o5S*%£ 

u v Y £*ft±J/jXJfc U 7 itmx 5 mmT?J?3 3 mt<DM& 

afe^^^fc. ^©&. c©¥®*t 

IB^a£*K:?i§frL/dg£2 g/'J ? h^©&&*?§ 
% (*S : 90°O iC10»raa««> *gfebfc£C5SS*4 
( C ©*§•£« ©PBJ^C'7- + >^^ : * 

U Sm<bU-CTieb. c=&ffll>-C3053f^g«toaOfc 
^©iColi-CfelHlfll^f-jfciCS. ^*4£Kfe (b© 
ti^ttiWfe, c©^«Hfe) ©»bjjsv-*>^*^ 

^S: S*m«(^)S!f U— !f-V-#- SL475E 
U- 1f-©aa : Nd : YAG b-tf- (Q^-f'^I 
K) 

v-+>^gp-C©J)nX>'<'7- : 1~3W 

+ >X f— F : 100 ~400nm/sec 

YfAX: 30^50/im 
Q^-/?^A%ft: 1-3 kHz 

a ; Oianix Red fC-E 
b ; Dianix Blue AC-E 
c ; Diacelliton Fast Yellcw CL 
[0015] 

©,^-Cffift/caSSI«iP^ffi<tbr»l6ft'C^/c*5 > f#6 
n ^ ^_ + > ^3^©fe* 5 M * fc «E3 ©*^fe"C ab S 
zbccfijffl^if^^tc^^ftr^fc^^ *^WKJ:ft« 
»6ft*-^-+ >^?©fe&5£-«wt-r& C .t-ClBffl^ 



